COOH-terminal binding protein regulates expression of the p16INK4A tumor suppressor and senescence in primary human cells.
The p16/pocket-protein pathway sets a balance between tumor suppression and capacity for tissue regeneration. Understanding the upstream signaling pathway that turns on the expression of p16 is required both for knowing the tumorigenic stresses from which this pathway provides protection and for appreciating the selective pressure that leads to the loss of this pathway in most human tumors. We report that COOH-terminal binding protein (CtBP), a physiologically regulated transcriptional corepressor that dimerizes to hold together repressive complexes, regulates p16 expression in primary human fibroblasts and keratinocytes. Interfering with CtBP-mediated repression increased p16 expression and accelerated senescence. CtBP had little influence on the expression of the alternate product of the CDKN2A tumor-suppressor gene, p14(ARF). Loss of CtBP-mediated repression diminished the Polycomb-based epigenetic histone mark that is reported to favor silencing of p16 via DNA methylation. Enhancing CtBP-mediated repression by growing cells in low oxygen increased the association of CtBP with the p16 promoter, as assessed by chromatin immunoprecipitation, and reduced p16 expression. Stresses and stimuli that reduce CtBP-mediated repression are associated with increased p16 expression; therefore, CtBP may provide a common final target for regulating the balance among tumor suppression, regenerative capacity, and senescence.